Objective-To assess the interobserver variability between two observers from different echocardiographic laboratories. Design-Two observers reviewed video recordings blinded to the other's diagnosis. In part I (n = 88), they determined interobserver variability for spontaneous echo contrast, left atrial thrombi, and appendage thrombi. No diagnostic criteria for thrombi were defined. In part II (n = 85), diagnostic criteria for thrombi were defined. Results-Part I: Both observers agreed in diagnosing spontaneous echo contrast in 97%, left atrial thrombi in 90%, left atrial appendage thrombi in 94%/O. Part II: With predefined criteria no disagreement occurred in diagnosing left atrial thrombi. In the diagnosis of left atrial appendage thrombi both observers agreed in 890/o. The mean diameters of the 10 thrombi on which the observers agreed were greater than of the nine appendage thrombi on which they disagreed. Conclusions-Interobserver variability in the diagnosis of spontaneous echo contrast is low. Defined criteria decrease interobserver variability for left atrial and appendage thrombi, although one third of the thrombi diagnosed by one observer were not confirmed by the other. Interobserver variability is high in the assessment of small structures (<15 mm) within the left atrial appendage. (Br Heart 1995;74:80-83) 
Transoesophageal echocardiography (TOE) is superior to transthoracic echocardiography in diagnosing spontaneous echo contrast and left atrial and appendage thrombi. ' In part II both observers reviewed the video recordings of the next 85 patients and applied the now defined diagnostic criteria. The interobserver variability of spontaneous echo contrast was not evaluated because of the results of part I.
There were no significant differences in age, gender distribution, and indication for TOE between the patients in part I and part II of the study.
STATISTICS
Agreement between the two observers was estimated using the K measure of concordance. 8 To calculate the K a macro was built within the SASt software environment (SAS Institute Inc). A K ranging from 0-21 to 0 40 was classified as "fair", from 0-41 to 0-60 as "moderate", from 0-61 to 0-80 as "good", and >0 80 as "very good". To compare groups we used the Wilcoxon two sample test for continuous and ordinal parameters and the X2 test for nominal variables.
Results

PART I
Diagnosis of spontaneous echo contrast (Table 2) Observer A diagnosed spontaneous echo contrast in 28 cases (32%), assessing it as grade 1 in 13 cases, grade 2 in seven cases, and grade 3 in eight cases. Observer B diagnosed spontaneous contrast in 25 cases (28%), assessing it as grade 1 in 12 cases, grade 2 in 10 cases, and grade 3 in three cases. Both observers showed a good agreement (K = 0-65). They agreed on the diagnosis and gradation in 73 cases (83%) and disagreed on the gradation in 15 cases (17%). Observer A had a tendency to diagnose higher grades. Regarding the overall presence or absence of spontaneous echo contrast, both observers showed a very good agreement (K = 092). In only three cases did observer A make the diagnosis but not observer B. fig 2) . There was still the tendency of observer B to diagnose more left atrial appendage thrombi. As expected, the mean diameter of the six left atrial appendage thrombi on which the observers agreed was greater than the diameter of the thrombi on which the observers disagreed: 21 mm versus 13 mm (P = 0 07) for observer A; 19 mm versus 11 mm (P = 0-01) for observer B.
Diagnosis of thrombi
Discussion
As TOE is frequently used in multicentre trials, assessment of interobserver variability between different echocardiographic laboratories becomes important. So far, studies of interobserver variability in diagnosing spontaneous echo contrast and thrombi have only been performed between different observers from the same echocardiographic laboratory.34 This is the first study on interobserver variability between two different echocardiographic laboratories using this technique.
There should be no difference between interobserver variability studies within a single centre and between separate centres. However, since the field of TOE is relatively Table 3  (part II) new and the diagnosis of spontaneous echo contrast sometimes seems arbitrary, we decided to look for interobserver variability between different echocardiographic laboratories.
We have restricted our analysis to a review of the video recordings. The study cannot answer the question of how both observers would have established a diagnosis when performing a TOE examination in the same patient. That would have included a complete TOE re-examination of the patient and was not carried out for reasons of ethics.
It is known that the diagnosis of spontaneous echo contrast is dependent on transducer frequency, gain setting, and echocardiographic equipment.' A good agreement between two observers in the diagnosis of spontaneous echo contrast has already been shown within the same echocardiographic laboratory.34 We found a good agreement between the two observers in grading spontaneous contrast. However, the clinical relevance of the phenomenon is unknown. Agreement between the two observers was very good regarding the overall presence or absence of spontaneous echo contrast, so we restricted the assessment of interobserver variability to part I of the study.
Both observers expected a high agreement in the diagnosis of left atrial and appendage thrombi. That expectation was supported by well defined transthoracic criteria for left ventricular and atrial thrombi6 7 and by six anatomically controlled TOE studies in patients with mitral stenosis undergoing surgery. These studies showed an excellent sensitivity and specificity.2 9-13 Therefore no common criteria for thrombi were defined for part I of the study.
Interobserver variability in diagnosing left atrial and appendage thrombi was unexpectedly high in part I of the study. The 14 controversial cases were reviewed together by both observers. They found out that the diagnostic criteria in published reports were not sufficient for our patients. The criteria were obtained from patients with severe mitral stenosis requiring surgery, in whom the left atrium and appendage were large and easy to explore. The situation was quite different in our patients whose left atrial appendages were narrow, tortuous, and heavily trabeculated. '4 Only 5% of our patients had mitral stenosis.
For part II, we defined common diagnostic criteria by modifying transthoracic criteria. 7 Application of defined diagnostic criteria decreased interobserver variability in the diagnosis of left atrial thrombi. The fact that the same defined diagnostic criteria were applied to left atrial appendage thrombi helped to decrease interobserver variability, although nine controversial cases remained.
One third (5 of 15) left atrial appendage thrombi diagnosed by one observer were not confirmed by the other observer (table 3) .
The controversial thrombi in the left atrial appendage were smaller than the thrombi on which both observers agreed. The controversial thrombi were differently interpreted as trabeculae or small thrombi. Since our diagnostic criteria were not anatomically controlled, we do not know which observer made the correct diagnosis in these patients. We must conclude that there is disagreement in interpretation despite the echocardiographic experience of the two observers.
Interobserver variability was high in patients who were investigated by a monoplane probe. But even the use of biplane probes and common diagnostic criteria in part II of the study resulted in nine controversial cases.
From our findings we conclude that interobserver variability in the diagnosis of spontaneous echo contrast is low when defined diagnostic criteria are applied. Defined criteria decrease interobserver variability for left atrial and appendage thrombi, although one third of the left atrial appendage thrombi diagnosed by one observer were not confirmed by the other. Interobserver variability is high in the assessment of small structures (<15 mm) within the left atrial appendage.
There is a need for anatomically controlled studies on thrombi in the left atrial appendage in patients without mitral stenosis. There is also a need for improved and generally accepted diagnostic criteria for thrombi in the left atrium and appendage.
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